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Comparison of hydroxocbalamin versus norepinephrine versus saline in a swine model of
severe septic shock.

Background: Sepsis is associated with a mortality of nearly 30%. Mortality is due, in part, to an
uncontrolled inflammatory response. Matrix metalloproteinase-9 (MMP-9) and heat shock
protein 70 (HSP 70) have been suggested to be biomarkers of severe sepsis and may be useful
indicators of treatment success. Hydroxocobalamin (HOC), which regulates inducible nitric
oxide synthase and increases systemic vascular resistance, may be effective in treating sepsis-
induced hypotension and reversing overexpression of inducible nitric oxide synthase.
Objective: To compare efficacy of HOC versus norepinephrine (NOR) versus saline in swine with
lipopolysaccharide (LPS)-induced endotoxemia.

Methods: Swine (45-55 kg) were anesthetized, intubated, and instrumented with continuous
femoral and pulmonary artery pressure monitoring. Endotoxemic shock, defined as a 50%
decrease in mean arterial pressure (MAP) compared to baseline, was established with a two
hour escalating infusion of LPS (5-60 mcg/kg/hr) followed by a continuous infusion of LPS (20
mcg/kg/hr). MAP remained at 50% of baseline for one hour before treatment ensued. Animals
received either 200 mg/kg bolus of HOC followed by a maintenance infusion of 15 mg/kg, NOR
infusion titrated to maximize MAP and maintain HR < 180 BPM, or saline (1.5 mg/kg/hr). A
sample size of 10 animals per group was determined based on a power of 80% and an alpha of
0.05 to detect a difference between groups using repeated measures MANOVA.

Results: We previously reported that HOC and NOR were comparable in supporting MAP and
significantly better than saline (p<0.01). We now report whereas MMP-9 or HSP 70 values were
not significantly different at baseline between groups (p=0.4; 0.13), nor was there a difference
between groups after two hours of LPS infusion (p=0.5 and 0.3), there was a significant within
group difference such that LPS increased MMP-9 and HSP 70 over time (p<0.01; <0.01) prior to
treatment. After treatment MMP-9 values fell significantly in the HOC group compared to the
other groups (p<0.02) and HSP 70 decreased in the HOC and NOR groups compared to saline

treatment (p<0.05)



Conclusions: An infusion of intravenous HOC appears to be com parable to NOR in decreasing
biomarkers associated with severe LPS-induced endotoxemic shock and significantly better

compared to saline in our experimental animal model.



